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1!. A Calculation of the Velocity of the Air moved 
by the ■ new- invented "Centrifugal Bellows of 

7 Feet in Diameter, and \ Foot thicks within, 
which a Man can keep in Motion with "very little 
Labour, at the tftyte of two 'Resolutions in one 
Second, By J. T. Defaguliers, F. %S. 

HEN the Wheel revolves upon its Axis, 
which is performed in this Machine everv 
Revolution in about half a Second, the 
Air may be confidered as divided into as many con- 
centrical Circumferences as there are Particles of 
Air contained between the leaf! and the greateft 
Circle, confequently the centrifugal Forces will be 
as the Radii ; that is in an arithmetical Progreffion. 

Ft. 
Let R = Radius of the greateft Circle 3 . 5 
r = Radius of the leaft Circle o. 75 
m= Radius of the middle Circle 2. 125 = 

R — r R+r 

r 4- ' — = * 

x 2 

v = Velocity or Space defcribed -v 
in a Second in the middle / 
Circle, upon the Suppofition ^26. n 
that theWheel revolves two \ 
Revolutions in a Second. J 

S = Space defcribed in a Second? , 
by the A&ion of Gravity. $ ' 
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Space that a Particle of Air receding from 

the Center would defcribe in a Second 

~~ by the Action of the centrifugal Force at 

the Circumference of the middle Circle. 

v v 
% m : v : : v : s ; therefore — - =s. by Huyghetts's 

Rule. Let G and c, exprefs the Force of Gravity, 

and the centrifugal Force at the middle Circle. Since 

the Spaces defcribed in the fame Time by the Action 

of two Forces are as thofe Forces S : s : : G : c, and 

J G „ v v . 

-— - = c, and fubftituting in this Expreflion -^ m- 

Head of /, we have ? = c ; and putting — - — s 

vvG , 

inflead of its equal w, =- = r. So that the 

1 ' R+rXS 

Ratio of Gravity to the centrifugal Force, at the 

i> i> G , . 

middle Circle, is that of G to - or that ot i 

* R-f- rxS 

*v *v 

to — ; which being multiplied by the Num- 

R + rxS' & r 

ber of the revolving Circles R — r, gives for the 
Preflure of the Column of AirR — r proceeding 
from Gravity R — r, and the Pre flure proceeding 

R — rxvv 
from the centrifical Forces - , — > wherein 

R + r x S 

r — r being a Factor common to both, may be 
thrown out of the Expreflion : And fince the Ve- 
locities produced from different Preflures are as the 
fquare Roots of the Preflures, the Velocity Gravity 
would give from the natural Weight or Preflure of 

R-— r 
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r~— r will be to the Velocity the lame Column 
would have from the PrefTure occafioned by the 

centrifugal Force, as </i) or i toy — J. 

R — rxy 
Laft/y, Since the Velociry proceeding from the 
Action of Gravity upon a Column = R — r, is al- 
ways a known Quantity • It may be call'd = a ( e- 
qual in this Cafe to 15. 3 8 Ft. per Second) andconfc- 
tjucntly the PrefTure proceeding from the centrifugal 

torcewiilbe^ x V 



R — rx< 



or,avx\/ 



R — rxS 



a v 
or ; — - ,,., =. : That is , in this Machine 

VR — r X S 
IS *8 X id. 71 

■ ■ ( =ss= 49. 67 Ft. per Second. And if we 

y 4. xf x 16. 1 

add to this the Velocity of the outer Circle in the 
Tangent of which the Air efcapes, which (in the 
Suppofition we made of two Revolutions in a Se- 
cond) is 44 Feet per Second, we ihall have = 93. 67 
Feet per Second. 

N. B. This Calculation fuppofes the Bore of the 
Sucking- Pipe fufficiently great to furnifh as much 
Air as would eicape, according to this Velocity ; 
but in this Machine the Sucking-Pipe being no 
greater than the Ajutage or Blowing-Pipe, the Ve- 
locity proceeding from the PrefTure occafioned by 
the centrifugal Force, and from the Velocity in the 
the Tangent (which may be reprefented by a Column 
of Air of fufficient Height to give the Velocity of 
93.67 Ft. which is 145.881 Ft.) rauft be divided 
* int® 
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into two equal Parts, one half employed in fucking* 
and the other in blowing ; therefore the Half of 
145. 88z Feet, which is 72.. 941 Feet, will reprefent 
the Height of a Column of Air, that would occafiou 
the fame Preflure with which the centrifugal Force 
and the circular Motion ad in this Machine ; and 
a Column of this Height producing a Velocity of 
68. 5*3 Feet fer Second. This Number will exprefs 
the Velocity with which the Air is fucked into the 
Wheel j and the fame Number will alfo exprefs the 
Velocity of the Air out of the Blower, proceeding 
from the centrifugal Force, and the circular Velocity 
of the outer Circle, which is the real Velocity of 
the Stream of Air out of the Blower of this Ma- 
chine, viz- 68 ;i S3 Feet per Second, which is at the 
Rate of a Mile in about 77 Seconds, or about 
7 Miles in 9 Minutes. 



III. Tallies of the foregoing Machine, communicated 
in a Letter to Cromwell Mortimer, iW. 2X 
^ 5. Seer. , Feb. 23, 1 7 3 1. from the fame, 

S I R, 

According to my Promife I Tend you a further 
Account of my centrifugal Wheel, which is 
now fix'd in a Room above the Houfe of Commons, 
to draw away the hot Steam arifing from the Candles, 
and the Breath of the Company in the. Home, when 
it is very full, in warm Weather ; as alfo afterwards 
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